Mice were injected with either SnCl, (intraperitoneal) or Na,SeO, (subcutaneous) alone or together at doses of 50 umollkg body weight. After 20 hours blood was collected and the concentrations of tin (Sn) and Selenium (Se) and the activity of 5-aminolaevulinate hydrolyase (ALA dehydratase, EC 4.2.1.24) in blood were determined. The concentrations of Sn in whole blood were 4-9 (SD 1-5) nmol/ml (n = 4) and ALA dehydratase activity was 10% of the control in Sn treated animals. Concentrations of Sn were 2-6 (SD 0-6) nmol/ml and ALA dehydratase activity was 92% of that in control animals when Sn and Se were simultaneously injected. The supernatant from lysed erythrocytes from Sn treated mice were applied to a Sephacryl S-300 column. The 
When the supernatant of lysed erythrocytes from mice injected with Sn and Se was chromatographed, a negligible amount of Sn was detected in the ALA dehydratase fraction. It thus appears that Sn binds to ALA dehydratase molecules and inhibits enzyme activity, and that simultaneous injection of Se prevents Sn binding to ALA dehydratase, thereby preventing the inhibition of ALA dehydratase activity by Sn.
It has been reported that in animals tin (Sn) is an essential element.' Little research on the biological role and effect of this element on organisms has, however, been carried out. One reason is that Sn is a difficult element to quantify at concentrations below one part per million. Recently an improved method for measurement of Sn in biological materials has been developed. This allows concentrations as low as 0-04 ng to be accurately determined. 2 Toxic effects of inorganic Sn include vulnerability of the femoral bone to external compressive force in rats,3 disturbance of porphyrin biosynthesis in rabbits4 and mice,5 and growth retardation in rats. 6 Recently agricultural and industrial use oforganic Sn has increased with a concomitant increased human exposure to Sn.
In this report we have focused on the effect of inorganic Sn on the porphyrin biosynthetic pathway. 
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PREPARATION AND GEL CHROMATOGRAPHY OF BLOOD SAMPLES
The blood was centrifuged at 3000 g for five minutes to separate erythrocytes from plasma. The erythrocytes were then rinsed with 5% glucose solution twice and stored in a freezer at -80°C until use. One ml of lysed erythrocytes was added to 10 volumes of 10 mM tris HCI buffer (pH 7-4), and the mixture centrifuged at 9000 g for 20 minutes. The supernatant fraction was passed through a 0-22 ,um filter and applied as a 4 ml sample to a column (1-6 x 95 cm) packed with Sephacryl S-300. Samples were eluted with 50 mM tris HCI buffer (pH 7-4) at a flow rate of 12 ml/hour at 4°C. Aliquots of 2-8 ml were collected per fraction tube. DETERMINATION [6] [7] [8] [9] times, and that in plasma 1-3 times the value in the control group. These increases were statistically significant (p < 0 05). Figure 2A shows the elution profile for group A (control). The main protein peak was eluted in fractions 38-46. The haemoglobin peak was also eluted in fractions 42-46. The ALA dehydratase activity appeared in fractions 33-36. There were two Se peaks, in fractions 36-40 and 42-46. Figure 2B shows the elution profile for group B (Sn alone). The chromatographic aspects of protein, haemoglobin, and Se concentrations were similar to those of controls. The main Sn peak corresponded to the haemoglobin fraction (fractions 41-47). A second peak was eluted in fractions 33-36, which corresponded to the ALA dehydratase fractions. Minor peaks were also observed. The ALA dehydratase activity was eluted in the same fractions as in the control; however, total enzyme activity was appreciably depressed (50% of control). Figure 2C shows the elution profile for group C (Se alone); Se was eluted mainly in fractions 42-46, which corresponded to the second Se peak in the control. Injected Se had no effect on the activity of ALA dehydratase. Figure 2D shows the elution profile for group D (Sn plus Se). Total Sn concentration was considerably lower in this group when compared with group B (Sn alone). Also, the chromatographic profile of Sn was substantially altered. Most notably, there was no association of Sn with the ALA dehydratase fractions, a greater amount of Sn was eluted with the void volume, and three low molecular weight Sn peaks were found instead of the single low molecular weight peak seen in group B. The ALA dehydratase activity was much higher in this group (group D) than in the group treated with Sn alone (group B), and was comparable with that in the control group (group A). With regard to Se concentration, the chromatographic profile was similar to that in group C (Se alone).
GEL FILTRATION OF LYSED ERYTHROCYTES
Discussion
In previous studies we have focused on the inhibition of ALA dehydratase activity in blood as an index of the toxic effect of inorganic Sn.45 12 Administration of stannous chloride resulted in the dose dependent inhibition of the activity of erythrocyte ALA dehydratase. Selenite prevented the inhibition of the enzyme activity caused by Sn. The most effective condition was simultaneous injection of the elements at a molar ratio of Se:Sn of more than 1.5 We therefore adopted a dose of 50 imol/kg body weight of each element in the present study. The by tin and its prevention by selenite. 
